The frequency with which blinded mottled sculpin, Cottus bairdi, oriented towards a dipole current source (50-Hz vibrating sphere) was measured as a function of source distance (2-18 cm) and azimuth (either 0 in front or 90 to the side of the fish). The orienting frequency declined from over 70% to under 50% as source distance increased from 4 to 12 cm for both frontal and lateral sources. When response biases (frequency of responding in the absence of the signal) were taken into account with the performance metric d , threshold distances (distances at which d fell to 1) for frontal (12.5 cm) and lateral (11.6 cm) sources were 1.35-1.45 times the mean standard length of fish used in this study. At distances less than 8 cm, d values were considerably higher (i.e. performance was better) for the lateral source, despite the fact that peak stimulus levels at the fish were twice as high for frontal as for lateral sources at any given distance. Performance differences may be related to differences in spatial excitation patterns, in particular the distribution of opposing pressure gradient directions along the lateral-line system, present for lateral sources, but absent for frontal sources.
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The lateral-line system has long been regarded as a shortrange system, capable of detecting nearby animate and inanimate bodies (Dijkgraaf 1934) . This ability was first demonstrated experimentally by Hofer (1908) and later coined 'ferntastsinn' or 'touch-at-a distance' by Dijkgraaf (1934) , who observed that blinded minnow, Phoxinus phoxinus, 5 cm in total length, could be trained to react to different hand-held objects moved through the water from distances as little as 10 mm (in response to a 0.25-mm-diameter glass filament) to as great as 12 cm (in response to a glass plate measuring 2.5 7 cm). These early observations and theoretical considerations about steep declines in stimulus amplitude with increasing source distances have led to the common belief that the lateral-line system does not respond to stimulus sources much more than one to two body lengths away. The operating range of the lateral-line system is thus considered to be a function of fish length; the longer the fish, the further away a given source can be detected (Denton & Gray 1983 , 1988 , 1989 Kalmijn 1988 Kalmijn , 1989 Coombs 1996) .
In more recent years, 'reactive distances' or distances at which fish first orient towards different prey have been measured in a number of different species (Hoekstra & Janssen 1986; Montgomery & Milton 1993; Janssen 1997) to establish that in this behaviourally relevant context the operating range of the lateral-line system does indeed fall within one to two body lengths. The distance range or 'active space' (Bossert & Wilson 1963) of the lateral-line system is likely to depend on a number of factors besides fish length, however, including: (1) the size of the source and its amplitude of motion at the source, as originally demonstrated by Dijkgraaf (1934) and more recently by Montgomery & Milton (1993) ; (2) the peripheral anatomy and sensitivity of the lateral-line system (Hoekstra & Janssen 1986; Janssen 1997); (3) the current velocities of the surrounding water (Montgomery & Milton 1993) and, in general, the receiver's masked sensory threshold for the detection of signals in the presence of noise; and (4) the rate of signal attenuation with distance in the natural environment.
In the present study, I explored the influence of a fifth factor, source azimuth, and indirectly a sixth factor, lateral-line excitation patterns, on the ability of visually deprived mottled sculpin to orient towards a 50-Hz dipole source (vibrating sphere) over a range of source distances. Mottled sculpin naturally respond to live prey and to chemically inert, vibrating spheres with an unconditioned, naturally occurring orienting and feeding response. This response is eliminated or drastically reduced when the lateral-line system is blocked (Hoekstra & Janssen 1985; Coombs & Conley 1997a; Coombs et al. 1998 ). Thus, the lateral-line system is necessary for the
